Hypermethylation of the ABCB1 downstream gene promoter accompanies ABCB1 gene amplification and increased expression in docetaxel-resistant MCF-7 breast tumor cells.
Drug transporters have been implicated in resistance of solid and non-solid tumors to a variety of chemotherapeutic agents. Higher expression of the ABCB1 drug transporter is often observed in drug-resistant tumor cells, although the precise mechanism remains unclear. During selection of MCF-7 cells for survival in increasing concentrations of docetaxel (MCF-7TXT cells), we observed in this study a temporal correlation between the acquisition of docetaxel resistance at selection dose 9 and the increased expression of ABCB1. Both the magnitude of docetaxel resistance and the level of ABCB1 expression then rose as the selection dose was further elevated. We also observed through bisulfite sequencing experiments that the ABCB1 downstream promoter became increasingly methylated following the acquisition of drug resistance (selection doses 10-12). Transcription was solely attributed to the upstream ABCB1 promoter within MCF-7TXT cells at the highest selection dose suggesting that hypermethylation caused a shift in promoter usage. The hypermethylation was also accompanied by regional amplification of chromosome 7 containing the ABCB1 gene and its neighbor ABCB4 but not DBF-4. The amplification of the ABCB1 gene correlated positively both with the hypermethylation of the ABCB1 downstream promoter (r=0.90) and the increased expression of ABCB1 (r=0.78). Moreover demethylation of the ABCB1 downstream promoter induced by 5-aza-2A'deoxycytidine treatment decreased the expression of ABCB1 mRNA in MCF-7TXT cells. Taken together, our findings suggest that the increased expression of ABCB1 upon acquisition of docetaxel resistance in breast tumor cells can be multifactorial, involving both epigenetic changes in promoter usage and regional chromosome amplification.